Methyl 2-((R,R)-dispiro[adamantane-2,3'-[1,2,4]trioxolane-5',1''-cyclohexan]-3''-yl)acetate (10).
To a solution of ketone 7 (1.00 g, 5.88 mmol, 1.0 equiv) in carbon tetrachloride (100 mL) was added adamantyl oxime 9 (2.11 g, 11.75 mmol, 2.0 equiv). This solution was then cooled to 0 ˚C and O 2 was bubbled into the solution for 15 minutes. Ozone generation was then initiated (2 L/min, 40% power) and the ozone gas mixture bubbled into the solution, maintaining the reaction mixture at 0 ˚C. After 95 mins, the reaction was judged incomplete by LCMS analysis and so an additional portion of oxime 9 (0.527 g, 2.94 mmol, 0.5 equiv) was added to the reaction. Ozone was bubbled into the solution for another 60 mins, after which time the reaction was judged complete. The reaction mixture was then purged with O 2 for 20 mins to remove any dissolved ozone, followed by sparging with argon gas to remove any oxygen from the solution.
The solution was then concentrated under reduced pressure to provide a viscous oil. The residue was purified through flash column chromatography (180 g silica gel cartridge, 0-5% EtOAc/Hexanes) to yield 10 (1.91 g, 97%) as a foamy solid.
1 H NMR (400 MHz, CDCl 3 ) δ 3.66 (s, 3H), 2.30-2.15 (m, 2H), 2.12-2.01 (m, 1H), 2.01-1.86 (m, 8H), 1.86-1.63 (m, 10H), 1.62-1.46 (m, 2H), 1.42 (t, J = 12.9 Hz, 1H), 1.02-0.87 (m, 1H); 13 C NMR (100 MHz, CDCl 3 ) δ 172. 7, 111.3, 108.7, 51.4, 40.9, 40.6, 36.8, 36.4, 34.8, 34.7, 34.2, 32.5, 30.9, 26.8, 26.4, 22.6 
2-((R,R)-Dispiro[adamantane-2,3'-[1,2,4]trioxolane-5',1''-cyclohexan]-3''-yl)acetic acid (11).
To a solution of ester 10 (1.78 g, 5.29 mmol, 1.0 equiv) in absolute ethanol (23.75 mL) and deionized water (1.25 mL) was added a solution of sodium hydroxide (0.65 g in 13.5 mL deionized water, 1.2 M NaOH, 3.0 equiv). The solution was placed in a preheated oil bath set to 50 ˚C and stirred at this temperature for 4 hours. The solution was then removed from the oil bath and allowed to cool to room temperature and then further cooled to 0 ˚C by placing the flask into an ice bath. Once the solution was chilled, the pH of the mixture was adjusted to pH = 1 by slow addition of 1 M HCl, which led the product to separate as an oil. Dichloromethane (50 mL)
was then added to the solution and the mixture was then transferred to a separatory funnel where the layers were separated. The aqueous layer was extracted further with CH 2 Cl 2 (2 x 50 mL). The combined organic layers were then washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. 6, 111.3, 108.6, 40.8, 40.5, 36.8, 36.4, 34.8, 34.8, 34.2, 32.3, 30.9, 26.9, 26.5, 22.6 Amide analogs 12a-j were prepared via the mixed anhydride intermediate S1, which was prepared as described below and then transferred in aliquots to separate solutions of requisite amines. Then general protocol is illustrated below for the preparation of 12b and 12e from 11 via intermediate 13. was added to the vial. The reaction was allowed to stir at -10 ˚C for 10 mins, at which point it was removed from the bath and allowed to warm to room temp, where it was stirred for 21 h.
2-((R,R)-Dispiro
The reaction was then diluted with CH 2 Cl 2 (20 mL) and transferred to a separatory funnel where it was washed with sat aq. NaHCO 3 (10 mL x 2), and brine (10 mL). The combined aqueous layers were then extracted with CH 2 Cl 2 (10 mL). The combined organic layers were then dried over Na 2 SO 4 , filtered, and concentrated under reduced pressure. Representative procedure for preparing analogs 12 from amines obtained as free bases. mL) cooled at -10 ˚C was added a solution of the freshly prepared mixed anhydride 13 (1.2 mL, 0.161 mmol, 1.0 equiv). The reaction was allowed to stir at -10 ˚C for 5 mins, at which point it was removed from the bath and allowed to warm to room temp, where it was stirred for 4 h. The clear colorless solution was then diluted with CH 2 Cl 2 (20 mL) and transferred to a separatory funnel where it was washed with sat aq. NaHCO 3 (10 mL x 2), and Brine (10 mL). The combined aqueous layers were then extracted with CH 2 Cl 2 (10 mL). The combined organic layers were then dried over Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was then purified through flash column chromatography (12 g silica gel cartridge), 2, 108.7, 43.7, 41.6, 41.2, 40.7, 36.7, 36.3, 36.3, 34.7, 34.7, 34.2, 33.2, 31.0, 26.8, 26.4, 22.7 (minor diastereomer), 111.4, 111.2, 108.8, 108.7, 79.5, 79.3, 47.8, 47.6, 44.9, 44.6, 41.0, 40.7, 40.5, 40.4, 40.2, 39 .8 (minor diastereomer), 39.5 (minor diastereomer), 36.7, 36.3, 36.3, 35.0 (minor diastereomer), 34.9 (minor diastereomer), 34.8, 34.8, 34.7, 34.7, 34.7, 34.6, 34.3, 34.1, 33 .2 (minor diastereomer), 33.1, 33.1 (minor diastereomer), 33.0, 32.7, 32.6, 32.4 (minor diastereomer), 32.3, 32.2 (minor diastereomer), 32.1, 31.7 (minor diastereomer), 31.6 (minor diastereomer), 31.4, 31.2, 28.3, 26.8, 26.8, 26.4, 22.8, 22.7, 22.5 1 equiv) in methanol (1.6 mL) cooled to 0 ˚C in an ice bath, was added acetyl chloride (47 µL, 0.674 mmol, 21 equiv) dropwise via microsyringe. The solution was allowed to stir for 10 minutes at 0 ˚C, after which the solution was removed from the bath and allowed to warm to room temperature. After stirring for 6 h, the reaction was deemed complete by LCMS and TLC.
2-((R,R)-

2-((R,R)-Dispiro[adamantane-2,3'-[1,2,4]trioxolane-5',1''-cyclohexan]-3''-yl)-1-(piperazin-
1-yl)ethan-1-one (12g
2-((R,R)-Dispiro
tert-Butyl
Following dilution with dichloromethane (5 mL), sat aq. NaHCO 3 (5 mL) was added to neutralize any acid in the flask. The solution was then concentrated under reduced pressure to remove all volatile solvents. To the resulting slurry was added dichloromethane (15 mL) and water (3 mL). After separating the layers, the organic layer was washed with sat aq. NaHCO 3 (10 mL x 2). The combined aqueous layers were then back extracted with dichloromethane (10 mL x 2). The combined organic layers were washed with brine (10 mL), anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was then purified through flash column chromatography (12 g silica gel cartridge), eluting with 0-50% EtOAc/Hexanes, followed by 0- 108.8, 48.7, 48.6, 44.6, 44.5, 44.4 (minor diastereomer), 41.0, 40.9, 40.5, 40.4 (minor diastereomer), 40.3, 40.2, 36.7, 36.3, 35.0 (minor diastereomer), 34.7, 34.4 (minor diastereomer), 34.3, 34.3, 32.8, 32.7, 32.5 (minor diastereomer), 31.3, 26.8, 26.4, 22.7, 22.6 in tetrahydrofuran (100 µL) dropwise. The vessel that had contained the ethyl chloroformate was rinsed with tetrahydrofuran (100 µL), and this solution added to the reaction mixture. The reaction was allowed to proceed for 70 minutes, at which time a large amount of white precipitate had formed, and the reaction was judged complete by TLC. the solution added to the amine reaction mixture. The reaction was stirred at -10 ˚C for 10 mins, removed from the cooling bath and stirred for 3 h. The cloudy white solution was then diluted with CH 2 Cl 2 (20 mL) and transferred to a separatory funnel and washed with sat aq. NaHCO 3 (10 mL x 2), and brine (10 mL). The combined aqueous layers were then extracted with CH 2 Cl 2 (10 mL). Finally, the combined organic layers were washed with brine (1 x 10mL), dried over 49.9, 47.7, 43.9, 43.4 (minor diastereomer), 40.7, 39.8 (minor diastereomer), 36.7, 36.4, 36.3, 36.3 (minor diastereomer), 35.0, 34.9 (minor diastereomer), 34.8, 34.7, 34.7, 34.2, 33.3, 32.7 (minor diastereomer), 31.8, 31.8, 31.1 (minor diastereomer), 30.9, 26.8, 26.4, 22.7, 22.0 
N-((trans)-4-Aminocyclohexyl)-2-((R,R)-dispiro
